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Wee1 作为真核生物中调控细胞有丝分裂 G2/M 期过渡的重要激酶，它的功
能可以被 Cdc25 磷酸酶所拮抗。如果细胞中的 Wee1蛋白水平或者活性过高，细
胞进入有丝分裂期延迟；而反之则 G2期缩短，细胞提前进入有丝分裂期，因此
在整个细胞周期中Wee1 受到了非常精细地调控。高等生物中的研究表明，Wee1
蛋白水平和稳定性受到了 SCF 的调控。为了研究裂殖酵母中参与调控 Wee1 激
酶蛋白水平的细胞因子，本研究以裂殖酵母这一经典的单细胞真核生物为模式生
物，开展了对有丝分裂 G2/M 过渡时期参与调控 Wee1 蛋白水平的因子的研究。 
首先，我们研究了目前已知的裂殖酵母中的 F-box 蛋白对于Wee1激酶蛋白
水平的影响。通过 Dual-Luciferase检测系统测量这些 F-box 蛋白缺失或突变体细
胞中 Wee1 的蛋白水平，我们筛选到了影响 Wee1 蛋白水平的 F-box 蛋白为 Pof3
和 Pof1，并且发现当 Pof3 缺失或者 Pof1 突变时，细胞出现了 G2/M 过渡缺陷。 
其次，我们还发现与高等生物类似，裂殖酵母中的CK2激酶也是参与对Wee1
蛋白稳定性的调控。当 CK2激酶缺失或突变时，细胞中 Wee1蛋白水平升高；而
当 CK2过表达时，细胞中 Wee1的蛋白水平下降。另外我们还尝试了寻找 Wee1
中潜在的 CK2 磷酸化位点，尽管目前我们还没有最终确定 Wee1 被 CK2 磷酸化




我们实验室已有的研究表明，核仁蛋白 Dnt1 参与负调控 Wee1 蛋白水平，
但其机制不甚清楚。本研究发现 Dnt1 能够影响 CK2 催化亚基 Cka1 的定位，在
dnt1∆细胞中 Cka1 更多地集中到细胞核内而在胞质侧的 SPB 上定位减少，当在
dnt1∆细胞中表达入核序列突变的 Dnt1 时，我们发现 Dnt1 入核序列突变的细胞
中 Cka1 在 SPB 上的定位同样比野生型的低。另外，我们还发现当 CK2 激酶被
强制定位到 SPB 上时 dnt1∆突变体细胞中 Wee1 的蛋白水平被下调，说明 Dnt1
很有可能是通过调控 CK2激酶在 SPB上的定位来影响 Wee1的蛋白水平的。 

















Wee1 is an important kinase in the eukaryotes and plays a vital role in mitosis G2/M 
transition. Its effect is counteracted by phosphatase Cdc25. When the cellular Wee1 
protein level or activity is high, mitotic entry is delayed. Conversely, when Wee1 is 
lower, G2 phase is shortened and M phase is prematurely initiated. So Wee1 kinase is 
accurately regulated in the whole cell cycle. The studies in higher eukaryotes show that 
the Wee1 protein stability is controlled by SCF E3 ubiquitin ligase. In order to study 
the factors involved in stability control of Wee1, we used the unicellular eukaryote 
fission yeast as the model organism to explore the factors involved in the regulation of 
Wee1 at G2/M transition. 
First, we examined whether the known F-box proteins in the fission yeast influence 
the protein levels of Wee1. Through measuring the Wee1 protein levels by dual-
luciferase assay system, we found that Pof3 and Pof1 are the major F-box proteins 
responsible for Wee1 protein degradation. Both pof3 deletion and pof1 ts mutants are 
delayed in G2/M transition. 
Second, we found, similarly to higher eukaryotes, CK2 kinase is also participated in 
the regulation of Wee1 protein stability in fission yeast. In CK2 kinase mutants, the 
Wee1 protein levels are elevated. Conversely when the CK2 is over-expressed, Wee1 
level is declined. In addition, we tried to search for the potential CK2 target 
phosphorylation sites in Wee1, although we did not identify any target sites. However, 
by changing the subcellular localization of CK2 kinase through GFP-GBP system, we 
found excessive CK2 localized on SPB does not further reduce the Wee1 protein levels, 
whereas when CK2 is restrained to nucleus, Wee1 level cannot be decreased. 
Our previous studies showed that, the nucleolar protein Dnt1 is involved in the 
negative regulation of Wee1 protein stability. However, its regulating mechanism is still 
unclear. In this study, we found that Dnt1 can influence the localization of Cka1 which 
is the catalytic subunit of CK2 kinase. In dnt1∆ cells, Cka1 is more enriched in nucleus 
















carrying NLS mutations in dnt1∆ cells, we found that Cka1 localize at SPB inefficiently. 
In addition, we also found that when CK2 kinase is forced to be targeted to SPBs, Wee1 
protein level is down-regulated, suggesting that Dnt1 likely affects Wee1 protein level 
through influencing localization of CK2 at SPB.  
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